Antibody-based targeting of interferon-alpha to the tumor neovasculature: a critical evaluation.
The antibody-mediated targeted delivery of cytokines, growth factors and immunomodulators offers great potential for the therapy of cancer and other serious conditions. Interferon-alpha has long been used in the clinic for the treatment of patients with certain malignancies or with viral disease. Promising anticancer activity has recently been reported for two fusion proteins consisting of immunoglobulins bearing the interferon-alpha polypeptide at the C-terminal end of the molecule. Here we describe the design, production and characterization of a novel immunocytokine, in which murine interferon-alpha2 was sequentially fused with the tumor-targeting antibody fragment scFv(F8), specific to the alternatively-spliced EDA domain of fibronectin. The resulting fusion protein (F8-IFNa) could be produced to homogeneity and was shown to retain both antigen binding activity and interferon-alpha activity. Biodistribution studies in tumor-bearing mice with radioiodinated protein preparations confirmed the ability of F8-IFNa to selectively localize at the tumor site. However, using two different murine models of cancer (F9 teratocarcinomas and Cloudman S91 melanomas in immunocompetent mice), we could not detect a striking superiority for the therapeutic performance of F8-IFNa as compared to KSF-IFNa, a fusion protein of irrelevant specificity in the mouse which was used as negative control. In the paper, we present hypotheses why the antibody-based pharmacodelivery of interferon-alpha fails to eradicate tumors, in contrast to the situation observed by our group for other immunocytokines, which benefit from a selective localization at the tumor site.